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Sir or Madam: 

I, Maurizio Zanetti, M.D. hereby declare and state, under penalty of perjury, that: 

1 , I am the sole inventor of the instant U.S. Patent Application No. 09/788,1 10. I am 
a Professor of Medicine at the University of California, San Diego. My laboratory conducts 
research in the field of cancer immunology. 



2. I have reviewed the Office Action mailed June 22, 2005, wherein the Examiner 
has cited as prior art a PCT appUcation of Nailer et al, WO 00/258130100059, published 
May 1 1, 2000, filed October 29, 1 999 (citing a priority application dated October 29, 1998). 

3. Attached are excerpts from an invention disclosure (Tab A) submitted to the 
University of California, San Diego, Technology Transfer and Intellectual Property Services on 
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October 1, 1999, including excerpts from a grant application (Exhibit 1) submitted to the State of 

California, Department of Health Services. Cancer Research Section qh August 31, 1998. These 

documents are submitted as evidence mat I conceived of compositions comprising at least one 

HLA-A2. 1 -restricted human telomerase reverse transcriptase peptide (hTRT) of from seven to 

fifteen amino acid residues in length in the United States before October 29, 1998. As also 

evidenced by these documents, I successfully used compositions comprising at least one HLA- 

A2.1 -restricted hTRT of from seven to fifteen amino acid residues in length to in vitro immunize 

peripheral blood mononuclear cells (PBMC) of HLA-A2.1 transgenic mice (Exhibit 2), human 

PBMC from normal donors (Exhibit 5), and human PBMC from prostate cancer patients (Exhibit 

6). Specifically, I successfully induced cytotoxic T lymphocyte (CTL) responses to the HLA- 

A2.1-restricted hTRT peptides p540 (SEQ ID NO: 1) and p865 (SEQ ID NO: 2) before October 
29, 1999. 

4. I further attest that I was diligent in working to reduce to practice the invention of 
compositions comprising at least one HLA-A2.1 -restricted hTRT of from seven to fifteen amino 
acid residues, from conception before October 29, 1998, to actual reduction to practice before 
October 29, 1999, and constructive reduction to practice in U.S. Provisional Application No. 
60/182,685, filed on February 15, 2000 (to which the instant application claims priority). 

5. I further declare that all statements made herein are of my own knowledge are 
true, and that all statements are made on information and belief that are believed to be true; and 
further Hurt these statements are made with the knowledge that willful raise statements and the 
like so made are punishable by fine ox imprisonment or both, under § 1001 Title 18 of the United 
States Code, and that such willful statements may jeopardize the validity of the application of 
any patent issued thereon. 

Mauririo Zanetti, M.D. 




PROPRIETARY INFORMATION 



^noc tig. 



TECHNOLOGY TRANSFER and INTELLECTUAL PROPERTY SERVICES UCSO ^ 
INVENTION AND TECHNOLOGY DISCLOSURE FORM " '' " 
A. fltLEdF INVENTION r /~/G?; 
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patent law avows inventors up to one year to fife a potent application afar the first publication, puttie use, or sale t the loss of foreign rights Is often 
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EVENTS 


DATE 


INDICATE THE WRITTEN RECORD 
notebook, fetter, email). 

IF ORAL DISCLOSURE, INDICATE TO 
WHOM- 


1 . Infts I conception of the idea 


APRIL 22, 1998 


CONVERSATION WITH Mr. PAULO 
RANGEL 


2. First description of complete 
invention, oral or written 


AUGUST 17, 1998 


GRANT APPLICATION TO CRP 
(Cancer Research Program) State of 
California. - Exhibit 1 


3. First successful demonsirHtJon (frst actual 
reduction to practice) 


DECEMBER 4, 1996 


EXPERIMENTAL DATA BOOK PAGE. 
Exhibit 2. 


4. Has this work been: 

i. submitted for pubs cation? (S) N 
R. accepted for publcatkm? Y N 
II. Published? Y N 


SEPTEMBER 27. 1999 


MANUSCRIPT SUBMITTED TO 
NATURE 


1. Did you submit an abstract? Y 
ii. Was abstract pubitehed? y® 
lil Name of conference or meeting? Y® 
i. Did presentation include handouts? Y® 
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F. INVENTORS' SIGNATURES 
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ffcro to royalty-sharing uxter the current Unryaratty of CaRtornia 
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G. WITNESS - invention disclosed to and 
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H. ABOUT THE INVENTION 



1- Describe how your Invention worts (or may woriQ. Please Include drawings, schematics, figures, etc., necessary 
to explain how the invention works or may work. 



To date the invention consists In the demonstration that hTRT peptides selected on the basts of their binding to 
the HLA molecule (Exhibit 4) can Induce cytotoxic T lymphocytes in normal individuals (Exhibit S) and in patients 
with canoer (Exhibit 8). 

It Is envisioned that Immunity against hTRT can be Induced using appropriately formulated hTRT synthetic 
peptides and genes coding for selected hTRT peptides In the form of plasmid DNA or retroviral vectors. These 
can be prepared according to established methods and procedures. 



1 Describe the stage of development of the Invention (e,g., concept stage, experimental data stage, computer model 
simulation stage, woridng prototype stage, etc). Please include data, photographs, eta, indicating the stages of 
development. 



The invention ts presently at the proof of principle stage. Using synthetic peptides that bind In vitro to the HIA- 
A2.1 molecule (Exhibit 4) ft has been possible to demonstrate that cytotoxic T lymphocytes can be expanded out 
of peripheral blood lymphocytes (circulating Wood) from adult normal individuate (Exhibit 5) and patients with 
prostate cancer (Exhibit 6). To date two such peptides have been studied and both of them have yielded a 
specific immune response. Therefore, this invention Is beyond the concept stage and can be rightly considered at 
the experimental data stage. 



1. What are potential commercial applications of your invention? 



It Is difficult to anticipate what the commercial application might be. it is possfble that peptides such as the 
ones studied in this Invention, or other that may be studied using a similar approach, will constitute the substrate 
for a cancer vaccine in humans. However, due to the many obstacles, conceptual and practical, existing in the 
phase of development of a vaccine for human use, any prediction that hTRT peptides can be used in an 
appropriate form as a vaccine for humans Is highly speculative. 
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AM2. Peptide selection and in vitro, immunization with telomerase peptides 

mthesi^^Jc^/TSS^ ( ?' Te,0ra< ; rase 15 a nbonucleoprotein, which when activated, 
cXam rtS^^^SSKSSi^i?- 10 " With CaCh Qdl - division (106). . Maintenance of a 
(10). An mSc^S^iSS^^? / i y ' preV6ntS cells from a S in ~ and confers mortality 
prostafe caS 84% of 'SSf SSJS,!? 1 ^ ST tra ^formation of a cell ha 5 been noted. In 

This is liue^ftJK5^LS«S a, 2'Q?^ t,SSUeS ar ^ e <* te Iomerase activity (10, 107). 

carcinomas (109), 97% ™o£^S^2iil nS 8?*^ 7" W 38 (108) < 80% °* lun * 
gastric carcinomas (112) carcinomas (110), 85% of hepatocellular carcinomas (III), and 85% of 

sequence of telomerase n^SSafoJS' m^h^I.? P » 3 ' Conse< J« entl y' P?*** derived from the 
association with MHC SeTK^Jf^ffi SES!? d ° f ^ CC,,S in 

hypothesis is corroborated by the notion tha HIV- ^reve^S.i t ° surVe,,Iance mechanisms. The . 
characteristics, induces CTL Lponses in Sd individuals Ci "l) P ' W * fUnCU ° naI 

sequel fi! arl^ (hTRT) peptide 

Again central to this aspect of our work is S iditifi«ff™ nfhToT 1 ^ WC " pX0St ^ cancer P atients • 
not.** and which TObe ^ when tolerance does 

a. Defining telomerase's antigenicity 
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The antigen-recognition activity of T cells is intimately linked with recognition of MHC (HLA in 
Romans) molecules, this complex is located on chromosome 6, and encompasses nearly 200 genes encoding 
for MHC class I and class II among others. Because it would impossible to cover even few possibilities, the 
work proposed will focus on one allele only, the HLA-A2 allele, which is expressed in about 50%. of the. 
Caucasian population (114). It has been reported that about 95% of HLA-A2+ white individuals express the 
HLA-A2.1 subtype (115, 1 16). For this reason the identification of immunogenic telomerase peptides restricted 
by the HLA-A2.1 allele would not only serve as a proof of principle but also be applicable to 40% of the 
patient population with prostate cancer. 

In a step-wise approach to identify those peptide sequences within hTRT (locus AF015950) (117) we 
based our analysis on known peptide binding motifs for the HLA-A2.1 molecule (118-120). The majority of 
peptides bound to MHC class I molecules have a restricted size of 9+1 amino acids and require free N- and C- 
terminal ends (26, .118, 121). In addition to a specific size, different class I molecules appear to require a 
specific combination of usually two main anchor residues within their peptide ligands (26, 118). In the case of 
the human allele HLA- A2.1,. these anchor residues have been described as leucine (L) at position 2 and L or 
.valine (V) at the C- terminal end (118). More. recently, Ruppert et al. found that a "canonical" A2.1 motif 
could be defined as L or M (methionine) at position 2 and L, V, or I (isoleucine) at position 9 (i20). Based on 
these criteria we identified. 39 nine amino acid-long (9°" r ) peptides (Figure 15). 
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Figure 15. Human Telomerase Reverse Transcriptase (hTRT) (From ref. (117)) 
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CM" at position 2, "V, L or I" at position 9) 



A refinement of the selection process was based on additional criteria. It has been reported that each of 
the non-anchor residues (position 1,3,4,5,6,7,8) has significant effect of the A2.1 binding (120). More 
specifically, some amino acids at position 1, 3, 6, 7, and 8 virtually abolish A2.1 binding capacity of peptides 
(120). Therefore, we excluded all peptides with the following amino acids at the position specified: D 
(aspartate) and P (proline) at position 1; K (lysine) at position 3; R (arginine) or G (glycine) at position 6; and 
E (glutamate) at position 7 or 8. Through this selection we excluded 12 and retained 27 peptides. 
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anchor positions on the A2. 1 binding Sty S'm " ^ mt ° aCcoum im P*« <>> "on- 



TABLEXH. iMPACTOFRESIDUESINNON-AlVCHORPOSniONS 



0NA2.1 BINDING 



PEPTIDE 
BINDING 


POSITION 


AMINOAC1DS 


Good Binding 
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Y,F,W 


Motif If: 
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Y,F,W 




4 


S.T.C 
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Y.F.W 


No Binding If: 


1 


D.E,P 




3 


D,E»R,K.H 




6 


R.K.H 




7 


D.ER.K.H 



Based on this additional step we retained 10 out of the 27 peptides (Table IV): 

TablelV. l^LOMERASE-DERTVED HLA-A2.1 RESTRICTED PEPTIDES 



ANCnfiP PQtrrwft 
L at position 2 
_V at position 9 



152 LLAJRCALFV 150 
,w gLVDDFLLV ra 



ANCNfiR PpHfffl" 
. L at position 2 
Lot I at position 9 



* VLAFGFALL'* 4 
475 LLGASVLGL® 
™gLT£VXASI T * 
" 7 SLNEASSGL*** 

**ii ~~ 



ANCHOR PC>$lTrptf 

Mat position 2 
V,L or I at position 9 



'"feMCHHAVRI* 10 



LCSL* 1 
\CGW U 
CBQAFLL 1080 



but 3,50 CTL-inducers can only be speculated. 

the two mam anchors located in position 2 and at thir^ " ™ ^ cts ® mdF ) have^been shown to engage 
indues at position 2 md^Sn^ t^s^T^^^ ^Uvely (122). TheKr 
predictions based solely on these anchmT JTnKF^ ™i n0t sufficie « for Wgh affinity binding, as the 
account secondary ahchorresS w™oSh^ aboot l 0% accmto < 123 >- ^ ^tended motif taUng imo 
level of 70% (S TSeSe we Wi2fS ^lE^/? 6 5"? of HLA-A2.1-binding epkopl to a 

identified ^ UeUcS^Ig^^ telomerase-derived peptiL £* we 

b. Ascertaining CTL induction in vitro 
protein (128). " ; 8,100 (126) ' homa " W'Uomavmu epitope (127), and the HER2/neu oncogenic 
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/ We propose to induce in vitro CTL specific for the teloroerase-derived peptides. Them vitro methods are per 
/ our standard procedures. Briefly, human peripheral blood mononuclear cells (PBMC) will be isolated from HLA- 
/ A2.1+ normal volunteers (3-5 volunteers). CD8+ enriched responder cells will be plated in 24-well plates 
together with peptide-loaded and irradiated stimulator cells as previously described (129, 130). Cultures will be 
re-stimulated weekly and tested for cytolytic activity. Antigen processing-deficient T2 cells pulsed with 
telomerase peptides (or irrelevant 9 amino acid long peptides as control) will serve as targets. Studies will also be 
done to ensure mat the observed cytolytic, activity is in fact due to CTL and not to. natural killer (NK) or 
lymphokine-activated killer (LAK) cells. To: this end, we will use conventional target cells for NK. cells (K562).or 
LAK. cells (Daudi) to verify whether killing, occurs with these- targets. Moreover, we will use an antibody 
engineered to express three repeats of the ROD motif which blocks selectively NK and LAK cell activity but no 
CTL (131). As an additional specificity control we will use the anti-HLA-A2 antibody BB7.1 to block the 
HLA molecules at the cell surface. 

c Procedures to optimize iraraunogenf city of peptides 

It may well be that the immunogenicity of hTRT peptides needs to be optimized. We will use two 
approaches, one using fusion peptides comprising signal sequences and the other making point mutations 
expected to increase the affinity of interaction with the MHC molecule without disrupting binding with the 
TCR. 

1 . We will design fusion, peptides composed of natural.or artificial signal sequences and hTRT minimal 
peptides.. Signal sequences. are those mentioned in Section C2. We will. load the fusion. peptides 
into the cytosol of antigen processing deficient T2 cells. by osmotic lysis of.pjnocytic vesicles. We 
expect that the signal sequences will translocate the minimal tumor-specific peptide from the cytosol 
into the ER, improving its presentation and induction of CTL. The irnmunogencity of fusion peptides, 
minimal hTRT peptides and .control peptides will be compared with respect to degree of CTL 
•.activation and release of. cytokines (TNF-a, IFN-y). Since the. hydrophobic ty of the fusion, peptides 
. is higher than' that of the minimal peptides, we will use a:set of 'control fusion peptides with signal 
. : sequences situated.on. the carboxy-terminus of the minimal peptides. 

2. We will modify the avidity of MHC binding by introducing amino acid substitutions at the HLA- 
A2.1-binding anchor positions of the hTRT peptides. Amino acid substitutions at MHC class I- 
binding anchor positions were shown to enhance the immunogenicity of peptides from viral antigens 
(132, 133) and the melanoma antigen gplOO (126). Only two - p 1J2 160 (LLARCALFV) and p E6 ,, 73 
(RLVDDFLLV) of the 10 hTRT peptides selected (Table IV) contain. L at position 2 and V at 
position 9 which correlate with high peptide-binding affinity (120, 134, 135). Therefore, it seems 
possible that analogous amino acid substitutions might enhance the ability^of telomerase-derived 
peptides to induce telomerase-reactive CTL. 

d. Induction of CTL in prostate cancer patients 

Key to this proposal is to demonstrate the induction of CTL against telomerase in prostate cancer patients 
Success in eliciting CTL will be indication that in prostate cancer patients reactivity against hTRT has not been 
abrogated by tolerance. 

Blood from a small group (3-5) of HLA-A2.1+ prostate cancer patients will be obtained through the 
courtesy of Dr. Joseph Schmidt (Department of Surgery, UCSD). The methods and procedures to induce CTL 
in vitro will be as described for PBMC from normal, donors. CTL activity will be tested against T2 ceils pulsed : 
with telomerase peptides. . 

CTL activity will be additionally tested on prostate cancer cells. In one case we will use a pane) of • 
/» m iW ostate cancer lines stron 8 1 y positive for telomerase activity: PC-3 (ATCC# crI1435), LNCAP 
(ATCC# crl!740) DU145 (ATCC# htbl81), PPC1. and TSU (122). The first are identified, by their ATCC 
catalog number and will be purchased accordingly. The latter will be requested from the investigators. HLA- 
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/ 

SS S^utA toe ofradicai prostatectomy or prostatic biopsy (needle or trasme&ral lesecfion): Again 

JSTwS 15 ^"^TSJl^ ? C to iden ^ HLA-A2. 1 + patients. La all instances prior to ™ 

STlS? Iw^t^L^/ 0 ^ 6 ^ * «5* «* telomera^eSby S 

ITiesc tests will be performed in collaboration with Dr. Steven Goodison (UCSD Cancer Center). 

While conducting these studies it will be important to verify whether or not CTL ta»aintf hTRT «icn iv«. 
^^iSr^ Wood lymphocytes sinVe both B Bod%l^^Si^S^SiJ^^ 

pS tTS T n n^ 00 - (136 ' ^ 37) - 11 '".^mentioned, hov^h^SSS, 
- - mductlon of immunity against tumor antigens also expressed in normal tissues 
;^ mor ^ u ^^ t not ^immunity dl3? This applies to%utoanS^ 
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TABLE I 



LAIIIUI 



Peptide origin/ Sequence Relative Avidity DC50 b 
designation - (RA) n . 

hTRT p540 ILAKFLHWL 2.9 4-6 

hTRT p865 RLVDDFLLV 2.5 2-4 

CEA p571 c YLSGANLNL 3 >10 

gplOO P476" 1 . VLYRYGSFSV . 9 4-6 

a. The relative avidity of hTRT peptides was measured relative to the reference peptide 
1LKEPVHGV at a final peptide concentration of 0.1-1G0 jiM, 

b. DC50 refers to the time required for a 50% reduction in mean fluorescence intensity. 

c. Peptides of human carcinoembryonic antigen (CEA) (p571) and human melanoma 
antigen gplOO (p476) were used as internal controls for comparison with previously 
reported values 33, 
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Explanation to^ EsMWt 5. Induction of Cm against hTRT in PBMC from normal Wood* 
donoisi Ti c^;fi^iBiiA-A2 + mdividuab *we stimulated by autologous PBMC pulsed) 
with hTRT-dWivedt synthetic peptides. (A). Results refer to effector cells from 
individual dwiors wOBnunized in vitro against p540. Open circles define T2 cells and 
closed'circlfe-^'^pdsed with p540 as- targets. (B). Results refer to effector cells 
from individual donors inuniwized in vitro against p865. Open diamonds define 12 cells 
and closed diamonds T2 cells pulsed with p865 as targets. Effector to target ratios are 
radicatBdmaffimdi^ 
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EFFECTOR TO TARGET RATIO 



E^lanation to Esfcioit & Induction of €TL against hTRT in PBMC from prostate 
cancer patfeartpt ^Results refer to effector cells from individual patients inmranized 
against p540; ">ibiferefer to cells tcsted!^fet three rounds of in vitro stiinulatioa. Opea> 
circles defi^ ^ cefls and closed circles 12' cells pulsed with v54Q as targets. QSh 
ll^ulfr*^ ixHirvll(tiiya| patients inraunfeed against p865. OpsftLn 

diaiiiorids ^ and closed diaaa6»ds T2 cells pulsed with p865 as faigetSi 

BBtectorteiS^ 
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